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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 57, 58, 60, 61 and 74 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Abramson et al. (6950220). 

Re claim 57, Abramson et al. teaches for example in fig. 4 and 6, an optical 
switch comprising: a first electrode (608); a second electrode (616, 618) opposite said 
first electrode (fig. 6); and a molecular system (612) connected to said first electrode 
and connected to said second electrode (via 610, 620), said first and second electrodes 
(608, 616, 618) capable of generating an electric field, said molecular system providing 
two different colors based on two different oxidation states (col. 15, In. 33-34) of at least 
one digital dye in said molecular system (440), said digital dye having an optical change 
resulting from an electrochemical oxidation/reduction reaction (col. 15, In. 33-34). 

Re claim 58, Abramson et al. further teaches for example in fig. 4 and 6, said 
molecular system changes between a transparent state and a colored state (col. 15, In. 
33-34). 
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Re claim 60, Abramson et al. further teaches for example in fig. 4 and 6, said 
molecular system changes between a one index of refraction and another index of 
refraction (col. 15, In. 33-34). 

Re claim 61 , Abramson et al. further teaches for example in fig. 4 and 6, 
assembling devices from the group consisting of displays (col. 15, In. 55-60). 

Re claim 74, Abramson et al. further teaches for example in fig. 4 and 6, a 
display device (col. 15, In. 55-60). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically, disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 15,16 and 53 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Abramson et al. (6950220) in view of Fitzmaurice et al. (6301038). 

Re claim 15, supra claim 57. Furthermore, Abramson et al. further teaches for 
example in fig. 4 and 6, at least one digital dye (440). 
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But, Abramson et al. fails to explicitly teach a charge complex. 

However, within the same field of endeavor, Fitzmaurice et al. teaches for 
example, a charge complex (col. 2, formula II). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the teachings of Abramson et al. with the 
teachings of Fitzmaurice et al. in order to provide transmittance change by reduction or 
oxidation, as taught by Fitzmaurice et al. (col. 2, In. 3-5). 

Re claim 16, supra claim 57. 

But Abramson et al. fails to explicitly teach the disclosed general model. 

However, within the same field of endeavor, Fitzmaurice et al. teaches for 
example, said molecular system is based on the general model provided, where: Coni 
and Con2 are optional connecting units between one molecule and another molecule or 
between a molecule and a substrate, are either a single connecting unit or multiple 
connecting units, and are selected from the group consisting of hydrogen (utilizing a 
hydrogen bond) (col. 2, fonnula II), multivalent hetero-atoms selected from the group 
consisting of C, N and P (col. 2, formula II), functional groups containing said hetero 
atoms, saturated or unsaturated hydrocarbons, and substituted hydrocarbons; said 
metal complex contains at least one hetero atom selected from the group consisting of 
N, P, 0, where M has two different oxidation states; and said chromophore is a natural 
or synthetic colorant (col. 2, In. 16-30; formula II). 
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Therefore, it would have been obvious to one of ordinary sl<ill in the art at the 
time the invention was made to modify the teachings of Abramson et al. with the 
teachings of Fitzmaurice et ai. in order to provide transmittance change by reduction or 
oxidation, as taught by Fitzmaurice et al. (col. 2, In. 3-5). 

Re claim 53, supra claim 57. Furthermore, Abramson et al. further teaches for 
example in fig. 4 and 6, a digital dye (440). 

But, Abramson et al. fails to explicitly teach said digital dye has two ends and 
includes a linking group on at least one said end to form said molecular system. 

However, within the same field of endeavor, Fitzmaurice et al. teaches for 
example, said digital dye has two ends and includes a linking group on at least one said 
end to form said molecular system (col. 2, formula II). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teachings of Abramson et al. with the 
teachings of Fitzmaurice et al. in order to provide transmittance change by reduction 
or oxidation, as taught by Fitzmaurice et al. (col. 2, In. 3-5). 

2. Claims 17-19, 21, 54 and 59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Abramson et al. (6950220) in view of Fitzmaurice et al. (6301038) 
and in further view of Elliott et al. (461 1 890). 
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Re claim 17, supra claim 16. Furthermore, Abramson et al. in view of 
Fitzmaurice et al. further teach for example, a metal complex (Fitzmaurice et al.; col. 3, 
In. 40-45). 

But, Abramson et al. in view of Fitzmaurice et al. fail to explicitly teach said metal 
complex is represented by one of the following formulae: (X)n M LI L2, (X)2 M (L1)2, or 
(L1)2 M L2, wherein M represents a metal atom selected from the metals listed in 
Groups IIIA, IVA, VA, VIA, VIIA, VIIIA, IB, and IIB of the Periodic Table, X represents a 
polar group, and LI and L2 represent any hetero atom containing ligands which have at 
least one said connecting group Con1 or Con2, and n is an integer between 1 and 8. 

However, within the same field of endeavor, Elliott et al. teaches for example, 
said metal complex is represented by one of the following formulae: {X)n M LI L2 (col. 
4, structure VI), (X)2 M (L1)2 (col. 3, structure I or II), or (L1)2 M L2 (col. 4, structure VI). 
wherein M represents a metal atom selected from the metals listed in Groups IIIA, IVA, 
VA, VIA, VIIA, VIIIA, IB, and IIB of the Periodic Table (col. 4, In. 1-2), X represents a 
polar group (col. 4, In. 8-9), and LI and L2 represent any hetero atom containing ligands 
which have at least one said connecting group Coni or Con2, and n is an integer 
between 1 and 8 (col. 3, structure III). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teachings of Abramson et al. in view of 
Fitzmaurice et al. with the teachings of Elliott et al. in order to provide multiple color 
changing chromophores, as taught by Elliott et al. (col. 6, In. 59-66). 
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Re claim 18, Elliott et al. further teaches for example, M is a Group VIII metal 
(col. 4, In. 7) and wherein X is selected from the group consisting of hydroxyl (col. 4, In. 
14). 

Re claim 1 9, Elliott et al. further teaches for example, wherein LI and L2 are 

A 

selected from the group consisting of * * (col. 12, structure XVIII), wherein A and B 
may be the same or different groups independently selected from H and any of the 

following structures: " (col. 12, structure XVIII); " (col. 12, structure XIX), 
wherein R1. R2, R3. R4, R5, R6, R7, R8 and R9 each represents a hydrogen atom or 
an organic subsistent such as a hydroxyl group, a lower alkyi group such as C1-C6 alkyi 
group (col. 12, In. 14-29). 

Re claim 21 , Elliott et al. further teaches for example, LI and L2 are nitrogen- 
containing polycyclic compounds selected from the group consisting of bipyridines (I) 



-N N- 



(col. 5, In. 66): (col. 3, structure III), where R represents a hydrogen atom or an 

organic substituent selected from the group consisting C1-C6 alkyi group (col. 3, In. 48- 
59). 
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Re claim 54, supra claim 53. Furtfiermore, Abramson et al. in view of 
Fitzmaurice et al. further teach for example, chemical bonding is achieved with terminal 
groups on said digital dye (Fitzmaurice et al.; col. 2, fonnula II). 

But, Abramson et al. in view of Fitzmaurice et al. fail to explicitly teach terminal 
groups selected from the group consisting of thiols, thiol temiinated alkenes and - 
COOH - terminated chains or groups. 

However, within the same field of endeavor, Elliott et al. teaches for example, 
terminal groups selected from the group consisting of -COOH-terminated chains or 
groups (col. 5, In. 30-32). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teachings of Abramson et al. in view of 
Fitzmaurice et al. with the teachings of Elliott et al. in order to provide multiple color 
changing chromophores, as taught by Elliott et al. (col. 6, In. 59-66). 

Re claim 59, Elliott et al. further teaches for example, said molecular system 
changes between, one colored state and another colored state (col. 6, In. 59-66). 

3. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abramson et al. (6950220) in view of Fitzmaurice et al. (6301038) in further view of 
Elliott et al. (461 1890) and still in further view of Yamashita (3963314). 



Re claim 27, supra claim 17. 
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But, Abramson et al. in view of Fitzmaurice et al. and in further view of Elliott et 
al. fail to explicitly teach a colorant is selected from the group consisting of (a) dyes 
based on polyenes and polymethines; (b) polyarylmethine dyes and their aza analogs; 
(c) aza [18] annulenes and phthalocyanine colorants; (d) nitro and nitroso dyes; (e) azo 
dyes and pigments; (f) carbonyl dyes and pigments; and (g) BODIPY dyes. 

However, within the same field of endeavor, Yamashita teaches for example, a 
colorant is selected from the group consisting of (a) dyes based on polyenes and 
polymethines (col. 4, In. 24); (c) aza [18] annulenes and phthalocyanine colorants (col. 
4, In. 36); (d) nitro and nitroso dyes (col. 4, In. 13-14); and (e) azo dyes and pigments 
(col. 4, In. 15). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teachings of Abramson et al. in view of 
Fitzmaurice et al. and in further view of Elliott et al. with the teachings of Yamashita 
et al in order to provide a variety of colors, as taught by Yamashita (col. 4, In. 14-24). 

Allowable Subject Matter 

Claims 20, 22-26 and 28-34 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art taken alone or in combination fails to anticipate or fairly suggest the 
limitations of the claims, in such a manner that a rejection under 35 USC 102 or 103 
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would be proper. The prior art fails to teach a combination of all the claimed features as 
presented In dependent claims 20, 22 and 28-34. 

Specifically regarding claims 20, 22 and 28-34, Abramson et al. (6950220), 
Fitzmaurice et al. (6301038) and Elliott et al. (461 1890) teach the state of the art of 
redox chromophore compounds. 

But, Abramson et al., Fitzmaurice et al. or Elliott et al. fails to explicitly teach a 
combination of all the claimed features including the claimed chemical structure and 
formulae, as claimed. 

As allowable subject matter has been indicated, applicant's reply must either 
comply with all formal requirements or specifically traverse each requirement not 
complied with. See 37 CFR 1 . 11 1 (b) and MPEP § 707.07(a). 

Response to Arguments 
Applicant's arguments filed 9-4-07 have been fully considered but they are not 
persuasive. 

Re applicant's arguments on p. 16-17, wherein the applicant argues that the prior 
art does not disclose redox chromophores are not directly connected to conductive 
layers and therefore do not teach the claimed limitations, have been considered, but are 
not persuasive. The applicant does not claim the molecular system is "directly" 
connected to the electrodes. Furthermore, the examiner interprets fig. 4 and 6 of 
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Abramson et al. (6950220) to teach the redox chromophores (612) are connected to 
conductive layers (608, 616, 618) via 610 and 620 and therefore teaches the claimed 
limitations. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph P. Martinez whose telephone number is 571- 
272-2335. The examiner can normally be reached on M-F 7:00 AM to 3:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky Mack can be reached on 571-272-2333. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Joseph Martinez/ 
Patent Examiner, AU 2873 
11-25-07 
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